Introduction
Puncture of the left subclavian vein is a common technique during the procedure of pacemaker (PM) implantation and radiofrequency ablation. However, it might lead to a fatal complication when accidentally placing the sheath into the subclavian artery, an anatomically non-compressive site, exposing the patient to severe risk of lifethreatening hemorrhage [1] . This complication can be treated by either surgical [2] or endovascular methods including percutaneous stenting [3, 4] and closure device [4] [5] [6] [7] . Herein reported is a case of accidental subclavian artery cannulation during a PM implantation and it is successfully treated with percutaneous closure device.
Case report
A 57-year-old man with a history of complete atrioventricular block was admitted to the Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai, China to implant a VVI single-chamber PM. The guide wire was misplaced into the left subclavian artery, and was not recognized by the fact that the first attempt drew dark red blood into the syringe and the blood flowed slowly and continuously through the needle. Furthermore, an inadequately experienced operator did not double-check the wire inside the vein by deeply inserting the wire into the inferior vena cava under fluoroscopy. Consequently, placement of a 7 F Peel-Away Introducer was carried out and resulted in inadvertent cannulation into the left subclavian artery (Fig. 1A) . The cannulation of the left subclavian artery was confirmed by the high pressure of the blood and the arterial pressure curve. A 0.035 J-wire was then introduced through the catheter into the subclavian artery, allowing removal of the sheath and insertion of the percutaneous closure device with an arteriotomy locator.
Then the implantation of a PM was successfully performed by puncture and placing a 7 F Peel-Away Introducer in the left subclavian vein, through which the right ventricular electrode was located at the right ventricular apex (Fig. 1B) . The 8 F Angio-Seal device (St. Jude Medical, St. Paul, MN, USA) was subsequently inserted and deployed to close the subclavian artery cannulation. The patient showed no sign of local hemorrhage or arterial occlusion. A repeat radiograph of the chest excluded hemorrhagic complications including hemothorax (Fig. 1C) . He was discharged 2 days following the deployment of the Angio-Seal positioning. A computed tomography angiography taken 6 months after the procedure showed no obstruction of the subclavian artery (Fig. 1D ).
Discussion
Inadvertent arterial puncture occurs in proximally 1% and 3% of the jugular and subclavian approaches of central venous catheterization, respectively. The complication is usually recognized immediately before the sheath is put into the artery. However, in hypotensive and hemodynamically unstable patients, it is more difficult to confirm this. The incidence of accidental subclavian arterial puncture is even lower during the procedure of PM implantation and radiofrequency ablation under X-ray. In the present case, due to the lack of characteristic bright red pulsatile flow and reconfirming the wire inside the vein, the operator didn't recognize the misplacing of the wire until the sheath was put into the artery. Thus, it is highly recommended to deeply insert the wire into the inferior vena cava to make sure the wire is inside the vein.
When a sheath removal is attempted at a noncompressive site, such as subclavian artery, increased risk for serious complications will occur, including fatal hemorrhage, pseudoaneurysm formation, arterial dissection or occlusion, and distal embolism. Surgical or endovascular technique, or a combination of these approaches can be used to treat the patient with inadvertent subclavian artery cannulation. In addition to surgical repair, use of a stent-graft is a good alternative in selected patients [3] , although this requires specific anatomic conditions and taking anti-platelet drugs. Recently, percutaneous closure devices have been reported to be generally safe and effective [5] [6] [7] [8] . The Angio-Seal device used in the presented case has already been widely and safely used to close femoral artery in patients undergoing interventional treatment, and the complications of which are as rare as manual compression [9] .
Nevertheless, caution should be taken into account since occlusion of the subclavian artery requires a balloon and a throbectomy to restore arterial blood flow which was reported as a severe complication of this technique [10] .
Conclusions
In the present case, the Angio-Seal closure device proved to be a rapid, effective, and safe op- tion for inadvertent subclavian artery cannulation during the procedure of PM implantation. Reconfirmation of the guide wire inside the vein under fluoroscopy is highly recommended to avoid the misplacement of the sheath into the artery. Moreover, follow-up of the angiography to determine if the subclavian artery is unobstructed should also encouraged after percutaneous closure.
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